


Full Development Capability--
Design, Manufacture, Test




Over 33,000 Sq. Ft. of Oftice, Labs, !‘]_'_
and Test Facilities

Garde, Inc. 15181 Woodlawn Ave., Tustin, CA 92680-6487
Phone (714) 259-0771 FAX (714) 259-7822




Experts in Replica Decoys and !]L
Other Space Inflatable Structures &=




Experts in Handling, v
Customizing and Use of Thin J_.
Films and Elastomers

L'GARDE, INC.




(U) L'Garde Produced Strategic Decoys

PROGRAM DESCRIPTION . TESTS
Belated Contract

IEO, with . :\':JT ma}e:jizls De;;Conu.aél ¢ Flight 1972

MITALL *Hard" Bladder, Adv. chngn (RVTO-3A)
Belaled Conimet
DDT ' Husky Ace Ground 1976
for AVCO - ' Nuclear, LWIR
IZIAMSO Shroud for Superinsulated Shroud Samples . . . ‘ ( )
MK 12 Decoy for MK 12 RV :
Sevcn Vehlcles for Ground nnd Fl»ghl Test

T.REP / Ground 1976-1970
for AVCO Flight 1978
ISAMSO UNCLASSIFIED

A-REP : ‘ ’

Aclive Thermal Conlrol Replica. Noneo

for McDonnell Douglas/SAMSO Design of Optical Analog of T-REP

E-REP | Eleciyically -Heated Replica ' : : None -

for McDonnell Douglas/SAMSO Production of Decoy Bladders ’

. y ’
Molecular Flare . Sludy and Grounq Testof Pyrolochmc Counlermeasuw l - B Ground 1982-1985

for WRDC/BMO oo erGOF'inngs e .




PROGRAM DESCRIPTION TESTS
SRMP Many Ground Test Balloons * - Emmissive L-REP Anli-Simulation L-REP Anli-Simulation L-REP 2
for BMO "\ A 8 : Ground 1986-1987
MSASDC r‘;“?’..;"; X
' G "\ Flight 1907-1968
_ — \ L
m»—,,,/_/):\ \J -
M Rixbes
%b}&%’-\‘ff 4 '
o o s RE Ant-Simulation Rellecting Emissive S-REP -
- Many Ground Test Balloons Emissive S-REP SREP S-REP with Pinger
./:::}\\ = .
TSN T Ground and Flight
s Pt 1908
Conor™ A . '
”\. .' .?}.. .‘ g '
X o Structural Disipation
.u'aji ; 4 o Emissive C/OV's Rellective C/OV's Thermal Disipalion
: NN : Ground 1988-1909
! LIRS | Flight 1991-1992
(RS T ,
(
. Many Ground Tes! Balloons Sm S m Sm
Flrefly Ground Test Units Fully Instumented Targels, including Telemelry,
for MITALL Acceleromelers, Sun
Sensor, 3-Axis
Magnetomelers, P&T
Transducers Ground 1987-19089
Flight 1990 '
_ CIRD
Repackaged L-REP
Ground 1990-1991

Flight 1991
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L'GARDE, INC

Inflatable Space Structures !lI_

LN
< y

L USAF - BSD - Decoys AFAL -- Solar Collector
USASDC - Decoys

-&ASA - Antennas
AEROSPACE COMPANIES: TRW, Martin, Hughes, RI, MDAC, Avco, MIT/LL




Military Electronics

L'GARDE, INC.
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L'GARDE, INC.

Miniature
Data

Acquisition
System




L'GARDE, INC.

Concept of

Large Inflatable
Antenna




Cost Savings

e Lower Packaged Volume and Weight

([‘)vs.[ﬁ] »?

» Lower Development and Manufacturing Costs

| off-the-shelf films simple patterns simple construction
e Dual Usage

_« Deep Space antenna and heat source
« GEO-sync antenna and solar propulsion

lstc.
o High-Reliability
 Note terrestrial uses: aircraft escape slides,
life rafts, air bags, auto tires

iy

L'GARDE, INC.

PAYOFF

- Booster

downsizing

At least a

factor of 10

reduction

Elimination of
subsystems

More data

per
mission




Packaged Volume of Space ﬂ'_
Antenna Dishes

100

100
diometer (m)




Inflatable Antenna Cost

1993 DOLLARS L'GARDE, INC.

30

Diameter (m)




Microwave Antennas

L'GARDE, INC.

APERTURE RF
APPLICATION SIZE RANGE (m) RANGE (GH2)

Mobile 10-20 1.5
Communications

Mobile 4-8
Communications

Earth
Observation
Radiometry
Active
Microwave
Sensing
OVLBI

DOD Spac
Based Radar

Microspace Craff’

o




Nine Meter Solar Concentrator !|JL
Reflector Structure




IN-STEP Inflatable
Antenna Experiment




14 Meter IAE Reflector !'IL

) L'GARDE, INC.
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Parabolic Inflatable Reﬂectors

Surface Figures

PROGRAM APERTURE YEAR DEVIATION
Initial Development 3 meter, On-Axis 1983 - 0.76 mmrms
Inflatable Antenna
HAIR I 0.9 meter, On-Axis 1984 0.61 mm rms
HAIR II 0.9 meter, On=Axis 1985 0.35 mm rms
3 meter, On-Axis 1986 0.29 mm rms
IAE 3 meter, Off-Axis 1988-1996 0.678 mmrms
(Sector of 14 m) :
14 meter, Off-Axis “« Total: 7.8 mm rms -
Center 10 m: 1.5
mm rms
LDP 3 meter, On-Axis 1995-1997 1.7 mm rms
Operational Quality «
IRD 7 meter, On-Axis 1991-1997 Initial: 6.1 mm rms .
2nd unit (est) :
~1-2 mmrms
LIS 3,7, 17 and 25 m, 1996-1999 1-2 mm rms

On-Axis

L'GARDE. INC.



SOLAR ARRAY IN PACKAGED CANISTER.

NOTE

TUBES ARE INFLATED,

PULLING THE ARRAY OUT OF THE CANISTER.
THAT THE CANISTER LID FORMS ONE END

CANISTER LID RELEASES.
OF THE STRUCTURE.

2.

FOLDED TUBE

LID

SOLAR BLANKET

TUBES INFLATED TO THE RIGIDIZING PRESSURE

ARRAY FULLY EXTENDED

3.
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INDIVIDUAL CELLS

STRUCTURAL TUBE







INFLATABLE-RIGIDIZABLE SOLAR ARRAY (IRSA)
3-Wing Trifold Configuration (Champollion NMP DS-4)

L’GARDE, INC.
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BOL Power Density (W / Kg)

180

160

140

120

100

@-o~ ITSAT, Phase | Study Estimate ~O— BiStem
=B~ [TSAT Phass 2 2ml, 2.5 Tubes, -0~ Asromast
- oe%nsmou -t— @ ® om“ & rubemz%en —- pscs '’
-1000 W 4:1 AR, (Protofiight Un
Array Systems
| ‘/
TRWAPSA
4 1asw/kg@$mw
-+ gggwwmggan
Protof Production
T /_ Tﬁl’%e:e 8 COMPONENT Mas(% Mass (o)
— b - %’- ~~~~~~~~ Flexible Pangl Stateohthe-Al. . M ndcers 1477 0616
e o g | o
[T [ T Ao T T RgdPawiSdedtheni T T T ot Bt e %
5 T%SRS Panel Total Mass 4624 2938
-+ ?Flsww Stucture % of Total Mass 7% 6%
DWig G 1
[T T NN N NN O I T T T T Y N T S O S A s oo
0 1000 2000 4000 5000

2. I1gd‘Pan§|ed on ahmlmm laminate.

3. ITSAT based on U-V cured resin structure.
4. All arrays are compared using crystaline-silicon cels.

This project was sponsered by ARPA and monitored by

3000
BOL Power (W)

Phillips Laboratory.
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FOLDED TRUSS INSIDE THE CANISTER
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TRUSS BEFORE PACKAGIN
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Our Leadership in !l{
Space Inflatables

olMeteoroigl Protec %NSTEP

e Analysis of Precnslon d10ble‘ Structures LDIPS FAIM
e Structures thatlnfl‘ate ‘then rigidize INSTEP, IRD, ITSAT




